Aspartame supplementation in starter accelerates small intestinal epithelial cell cycle and stimulates secretion of glucagon-like peptide-2 in pre-weaned lambs.
The objective of this study was to test the hypothesis that aspartame supplementation in starter diet accelerates small intestinal cell cycle by stimulating secretion and expression of glucagon-like peptide -2 (GLP-2) in pre-weaned lambs using animal and cell culture experiments. In vivo, twelve 14-day-old lambs were selected and allocated randomly to two groups; one was treated with plain starter diet (Con, n = 6) and the other was treated with starter supplemented with 200 mg of aspartame/kg starter (APM, n = 6). Results showed that the lambs received APM treatment for 35 d had higher (p < .05) GLP-2 concentration in the plasma and greater jejunum weight/live body weight (BW) and jejunal crypt depth. Furthermore, APM treatment significantly upregulated (p < .05) the mRNA expression of cyclin D1 in duodenum; and cyclin A2, cyclin D1, cyclin-dependent kinases 6 (CDK6) in jejunum; and cyclin A2, cyclin D1, CDK4 in ileum. Moreover, APM treatment increased (p < .05) the mRNA expression of glucagon (GCG), insulin-like growth factor 1 (IGF-1) in the jejunum and ileum and mRNA expression of GLP-2 receptor (GLP-2R) in the jejunum. In vitro, when jejunal cells were treated with GLP-2 for 2 hr, the 3-(4,5-dimethyl-2-thiazolyl)-2,5-diphenyl-2-H-tetrazolium bromide (MTT) OD, IGF-1 concentration, and the mRNA expression of IGF-1, cyclin D1 and CDK6 were increased (p < .05). Furthermore, IGF-1 receptor (IGF-1R) inhibitor decreased (p < .05) the mRNA expression of IGF-1, cyclin A2, cyclin D1 and CDK6 in GLP-2 treatment jejunal cells. These results suggest that aspartame supplementation in starter accelerates small intestinal cell cycle that may, in part, be related to stimulate secretion and expression of GLP-2 in pre-weaning lambs. Furthermore, GLP-2 can indirectly promote the proliferation of jejunal cells mainly through the IGF-1 pathway. These findings provide new insights into nutritional interventions that promote the development of small intestines in young ruminants.